SPECIFICATION 
TITLE OF THE INVENTION 



SPACER, PRINTED CIRCUIT BOARD, AND 
5 ELECTRONIC EQUIPMENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

10 

The present invention relates to a spacer suitable 
for use in attaching a packaged electronic component, such 
as an IC (Integrated Circuit) chip, onto a printed wiring 
board which has electronic circuits mounted thereon. The 
15 invention also relates to a printed circuit board that 
includes such a spacer mounted thereon and to electronic 
equipment including such a printed circuit board. 

2. Description of the Related Art: 

20 

Japanese Patent Application Laid-open No. HEI 
6-23276 (Patent Document 1), for example, discloses an 
IC package mounting structure which includes an insulating 
spacer, interposed between an IC package ( circuit element ) 
25 and a printed wiring board (circuit board) , to conceal 
electrode pins exposed in a gap formed between the IC package 
and the circuit board so as to prevent dust or metal debris 
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entering and accumulating in the gap, which can cause 
insulation faults and operation faults. 

Conductive materials , such as me tal debris , entering 
the gap between the IC package and the circuit board can 
cause a short circuit and subsequent disfunction of the 
IC package . In particular, such a short circuit occurring 
between electrode pins can even cause burnout. Further, 
nonconductive objects can also cause insulation faults 
if they enter the gap and are combined with moisture. 

According to the technique of Patent Document 1, 
a spacer is attached to the circuit board before an IC 
package is mounted thereon, thereby preventing foreign 
objects entering the gap between the IC package and the 
circuit board. 

[Patent Document 1] Japanese Patent Application 
Laid-open No. HEI 6-23276 

However, when such a previous IC package mounting 
technique is applied to a BGA (Ball Grid Array) , where 
IC packages are soldered onto a printed wiring board, the 
following problems are encountered: 

(1) Since the spacer is required to be made from 
a material resistant to heat from soldering, the 
manufacturing cost of the spacer is increased; 

In particular, from an environmental point of view, 
lead-free solder has recently become more and more common . 



Since such lead-free solder, in comparison with 
lead-containing solder, requires a high temperature for 
soldering, spacers need to be made from material with high 
heat- re si stance . 

(2) If a need arises to remove IC packages from the 
printed wiring board for any reason, the spacers attached 
thereto interfere with detachment of the IC packages. 

For instance, during a process of blowing hot air 
to melt solder to separate an IC package from a wiring 
board, a spacer arranged therebetween obstructs the hot 
air sent to terminals between the IC package and the board, 
thereby making it difficult to detach the IC package from 
the wiring board. 

In addition, if the material of the spacer is not 
resistant to heat from the hot air, the spacer can be welded 
to the printed wiring board or the IC package, thereby 
interfering with the detachment of the IC package. 

(3) After attaching IC packages to a printed wiring 
board, if the board needs to be washed, the spacers make 
it difficult for cleaning fluid to reach soldered portions, 
thereby causing insufficient washing. On the other hand, 
once the cleaning fluid reaches the soldered portions, 
the spacer makes exit of the cleaning fluid difficult. 
That is, the spacer decreases the efficiency of washing 
the printed wiring board. 

( 4 ) From the viewpoint of efficient use of resources , 
such spacers are preferably recycled. At recycling, it 



is necessary to remove solder debris or flux adhered to 
the spacers at attachment or detachment of IC packages. 
Such removal requires complicated processes, which makes 
recycling of spacers difficult and increases costs. 

SUMMARY OF THE INVENTION 

With the foregoing problems in view, it is one object 
of the present invention to provide a spacer which prevents 
f oreign ob j ects entering a gap formed between an electronic 
component and a printed wiring board, and which makes it 
easy to detach the electronic component having been fixed 
to the wiring board, and also which can be recycled with 
ease, thereby improving its cost performance. Another 
object of the invention is to provide a printed circuit 
board including such a spacer attached on a printed wiring 
board. In addition, a further object of the invention is 
to provide electronic equipment including such a printed 
circuit board. 

In order to accomplish the above object, according 
to the present invention, there is provided a spacer for 
attaching onto a printed wiring board on which fixed is 
an electronic component having a component package, on 
one of whose surfaces a connection terminal is arranged. 
The spacer comprises an elastic member with no ends thereof, 
and the elastic member is adapted to be detachably attached 
onto the printed wiring board in such a way as to enclose 



the electronic component to seal a gap between the 
electronic component and the printed wiring board, and 
the elastic member is also adapted to be attached onto 
and detached from the printed wiring board by exploiting 
elastic deformation of the elastic member. 

As a preferred feature, the elastic member has a 
frame-like shape with an inner outline which is similar 
in figure to the outline of the component package and is 
smaller in length than the outline of the component package . 
In addition, the inner out line portion of the elastic member 
is thinner than the gap between the electronic component 
and the printed wiring board. 

As another preferred feature, the elastic member 
has a frame -like shape with an inner outline which is similar 
in figure and length to the outline of the component package , 
and the inner outline portion of the elastic member is 
thinner than the gap between the electronic component and 
the printed wiring board. In addition, the frame-like 
shape has a pair of hook portions, provided on the inner 
outline of the frame-like shape to oppose to each other, 
for projecting into the gap between the electronic 
component and the printed wiring board. 

As still another feature, the frame-like shape has 
an outer outline greater in length than the outline of 
the component package, and has at least one slit thereon 
extending from the inner outline toward the outer outline 
of the frame-like shape. 



As yet another feature, the frame-like shape has a 
round hole formed at one end of the slit, and the round 
hole functions as a jig hole for use in removing the spacer 
from the electronic component and the printed wiring board . 

As a further preferred feature, the elastic member, 
while being in contact with the printed wiring board, is 
attached around the component package by pressure due to 
the elastic deformation of the elastic member. 

As a still further preferred feature, the elastic 
member has a cross-sectional shape with a projecting 
portion thereof, which projects into the gap between the 
electric component and the printed wiring board when the 
elastic member is attached on the printed wiring board. 

As a furthermore preferred feature, the elastic 
member has a frame-like shape with an inner outline similar 
in figure to the outline of the component package, and 
is attached around the component package by pressure due 
to the elastic deformation of the elastic member, and the 
frame -like shape ha sacatch protrusion on itsinner outline, 
which catch protrusion is adapted to protrude into the 
gap between the electronic component and the printed wiring 
board . 

As a generic feature, there is provided a printed 
circuit board, which comprises: an electronic component 
having a component package, on one of whose surfaces a 
connection terminal is arranged; a printed wiring board 
on which the electronic component is fixed; and a spacer 



formed as an elastic member with no ends thereof detachably 
attached onto the printed wiring board in such a way as 
to enclose the electronic component to seal a gap between 
the electronic component and the printed wiring board. 
5 The elastic member is adapted to be attached onto and 
detached from the printed wiring board by exploiting 
elastic deformation of the elastic member. 

As a preferred feature, the elastic member has a 
frame-like shape with an inner outline which is similar 

10 in figure to the outline of the component package, and 
is smaller in length than the outline of the component 
package. The inner outline portion of the elastic member 
is thinner than the gap between the electronic component 
and the printed wiring board. 

15 As another preferred feature, the elastic member, 

while being in contact with the printed wiring board, is 
attached around the component package by pressure due to 
the elastic deformation of the elastic member. 

As still another preferred feature, the elastic 

20 member has a frame-like shape with an inner outline which 
is similar in figure to an outline of the component package, 
and is attached around the component package by pressure 
due to the elastic deformation of the elastic member, while 
it is being in contact with the printed wiring board. The 

2 5 frame -like shape has a catch protrusion on it s inner outline , 
which catch protrusion is adapted to protrude into the 
gap between the electronic component and the printed wiring 
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As another generic feature, there is provided 
electronic equipment, comprising a printed circuit board 
which includes : an electronic component having a component 
package, on one of whose surfaces a connection terminal 
is arranged; a printed wiring board on which the electronic 
component is fixed; and a spacer formed as an elastic member 
with no ends thereof detachably attached onto the printed 
wiring board in such a way as to enclose the electronic 
component to seal a gap between the electronic component 
and the printed wiring board. The elastic member is 
adapted to be attached onto and detached from the printed 
wiring board by exploiting elastic deformation of the 
elastic member. 

As a preferred feature, the elastic member has a 
frame-like shape with an inner outline which is similar 
in figure to the outline of the component package, and 
is smaller in length than the outline of the component 
package. The inner outline portion of the elastic member 
is thinner than the gap between the electronic component 
and the printed wiring board. 

As another preferred feature, the elastic member, 
while being in contact with the printed wiring board, is 
attached around the component package by pressure due to 
the elastic deformation of the elastic member. 

As still another preferred feature, the elastic 
member has a frame-like shape with an inner outline which 
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is similar in figure to the outline of the component package, 
and is attached around the component package by pressure 
due to the elastic deformation of the elastic member, while 
it is being in contact with the printed wiring board. The 
frame -like shape has a catch protrusion on its inner outline, 
which catch protrusion is adapted to protrude into the 
gap between the electronic component and the printed wiring 
board . 

The spacer, printed circuit board, and electronic 
equipment of the present invention guarantee the following 
advantageous results . 

(1) Since the spaceris attached to the printed wiring 
board to enclose an electronic component so as to seal 
a gap formed between the electronic component and a printed 
wiring board, it is possible to prevent foreign objects 
entering the gap, so that failures, such as insufficient 
insulation, caused by such foreign objects are also 
prevented . 

(2) The spacer is made of an elastic member with 
no ends thereof, and it is whereby possible to detachably 
attach the spacer onto a printed wiring board on which 
fixed is an electronic component, by exploiting elastic 
deformation of the spacer. As a result, when soldering 
an electronic component onto the printed wiring board, 
and also when removing the electronic component from the 
printed wiring board, the spacer can be separated therefrom 
in advance, so that the spacer needs not be manufactured 



from a material which is resistant to heat caused by 
soldering, thereby reducing the manufacturing cost of the 
spacer . 

(3) Since the spacer is easily removed from the 
5 printed wiring board, it will never interfere with 

detachment of electronic components. 

(4) Since the spacer is easily removed from the 
printed wiring board, it is recyclable and economical. 

(5) Since the spacer is easily removed from the 
10 printed wiring board, it is easy to wash the printed wiring 

board . 

(6) Partly since the elastic member, forming the 
body of the spacer, has a frame-like shape whose inner 
outline is similar in figure to and smaller in size than 

15 the outer shape of the electronic component package, and 
partly since the inner outline portion of the elastic member 
is formed thinner than the gap between the electronic 
component and the printed wiring board, it is possible 
to fit the spacer securely into the gap. 

20 (7) Since the spacer has one or more slits formed 

thereon, extending from its inner outline toward its outer 
outline, it is possible to change the shape of the spacer 
with no difficulty when fixing it into the gap between 
the electronic component and the printed wiring board. 

25 (8) Since round holes are formed at the ends of the 

slits, it is possible to prevent damages caused to the 
spacer by stress concentrated at the end portions. In 
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addition, since these round holes also function as jig 
holes into which a removal jig is to be inserted to detach 
the spacer from the electronic component and the printed 
wiring board, it is possible to detach the spacer with 
5 ease from the printed wiring board, thereby increasing 
convenience . 

(9) It is easy to attach and detach the spacer onto 
and from the printed wiring board. 

(10) It is possible to mount the spacer in a secure 
10 manner on the printed wiring board. 

Other objects and further features of the present 
invention will be apparent from the following detailed 
description when read in conjunction with the accompanying 
drawings . 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram schematically showing a 
construction of a spacer according to a first embodiment 
20 of the present invention; 

FIG. 2(a) and FIG. 2(b) are views for describing 
the size of the spacer of the first embodiment of the present 
invention; 

FIG. 3(a) and FIG. 3(b) are views illustrating the 
25 spacer of the first embodiment mounted on a printed wiring 
board; 

FIG. 4(a) and FIG. 4(b) are views for describing 
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how to remove the spacer of the first embodiment from the 
printed wiring board; 

FIG. 5 is a block diagram schematically showing a 
construction of a spacer according to a second embodiment 
of the present invention; 

FIG. 6(a) and FIG. 6(b) are views for describing 
how to attach the spacer of the second embodiment onto 
a printed wiring board; 

FIG. 7 is a plan view schematically showing a 
construction of a spacer according to a third embodiment 
of the present invention; 

FIG. 8(a) and FIG. 8(b) are views illustrating a 
cross-sectional shape of the spacer of the third 
embodiment ; 

FIG. 9(a), FIG. 9(b), and FIG. 9(c) are views 
illustrating a spacer according to a first modification 
to the third embodiment; 

FIG. 10(a) and FIG. 10(b) are views illustrating 
a spacer according to a second modification to the third 
embodiment; 

FIG. 11(a) and FIG. 11(b) are views illustrating 
a spacer according to a third modification to the third 
embodiment ; 

FIG. 12(a) and FIG. 12(b) are views illustrating 
a spacer according to a fourth modification to the third 
embodiment; 

FIG. 13 is a view for describing a construction of 
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a spacer according to a fourth embodiment of the present 
invention; 

FIG. 14(a) and FIG. 14(b) are cross-sectional views 
for describing the spacer according to the fourth 
5 embodiment of the present invention; and 

FIG 15(a) and FIG. 15(b) are views illustrating a 
spacer according to one preferred modification to the 
fourth embodiment . 

10 DESCRIPTION OF THE PREFERRED EMBODIMENT ( S ) 

Preferred embodiments of the present invention will 
be described hereinafter with reference to the relevant 
drawings . 

15 (A) First Embodiment: 

FIG . 1 depicts a spacer according to a first preferred 
embodiment of the present invention. FIG. 2(a) and FIG. 
2(b) are views for describing the size of the spacer of 
the first embodiment; the former is for describing the 

20 size of the spacer, and the latter depicts the undersurf ace 
of the body of an IC package which the spacer of the first 
embodiment is attached to. Further, FIG. 3(a) and FIG. 
3 (b) are views for describing such a spacer of the first 
embodiment mounted on a printed wiring board; the former 

25 is a plan view, and the latter is the cross section Z-Z 
of the former. 

A spacer 10a, which is to be attached to an IC package 
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arranged on a printed wiring board that forms electronic 
equipment, has a spacer body 10a made of an elastic member 
with insulation. As shown in FIG. 1, the elastic member 
is formed into a frame-like shape (with no ends thereof) 
5 at the center of which is opened a window part 4, which 
is for fitting the elastic member around an IC package 
(electronic component) 50 (see FIG. 2(b)). 

The outline of the window part 4, which forms the 
inner outline of a spacer body la, is similar in shape 

10 to the outer shape of the IC package 50 to which the spacer 
body 10a is to be attached. Here, in the present embodiment, 
since description is made of an example where the IC package 
50 has a rectangular shape, the window part 4 is also given 
a rectangular shape . 

15 The IC package 50, to which the spacer 10a is to 

be attached, is an electronic component with a rectangular 
package body (package) 51. On one surface (the 
undersurf ace, in FIG. 3(b)) 54 of the package body 51, 
there are arranged package terminals (connection 

20 terminals) 53 (see FIG. 2(b)) aligned along the edges of 
the undersurf ace . 

These package terminals 53 are electrically 
connected to terminals (not illustrated) formed on a 
printed wiring board 60 (see FIG. 3(a) and FIG. 3(b)) via 

25 solder balls 70, one for each of the terminals. This 
produces a gap (hereinafter called the "gap between the 
IC package 50 and the printed wiring board 60) with a 
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thickness equal to the diameter of each solder ball 70 
between the undersurface 54, having package terminals 53 
thereon, of the package body 51 and a surface of the printed 
wiring board 60, on which surface such non-illustrated 
terminals are arranged. The height of the gap between the 
IC package 50 and the printed wiring board 60 normally 
depends on the amount of solder and the type of solder 
paste (not illustrated) used in the solder balls 70. 

Further, there are provided four slits 2, one for 
each of the four corners of the spacer body la, each of 
which slits 2 diagonally extends from the inner outline 
(window part 4) toward the outer outline of the spacer 
body la . In addition, on the spacer body la there are formed 
four round through holes 3, one for each slit 2. Each of 
the round holes 3 is arranged at one end, opposite the 
window part 4, of each individual slit 2. 

As will be detailed later, when the spacer body la 
is attached to or detached from the IC package 50 and the 
printed wiring board 60 (see FIG. 3(b)) by exploiting 
elastic deformation of the spacer body la, the round hole 
3 prevents damages being caused to the spacer body la by 
applied stress concentrated at such end portions of the 
slits 2. In addition, when removing the spacer 10a, the 
round holes 3 also function as jig holes, into which the 
tip of a removal jig 80 (FIG. 4(a) and FIG. 4(b); will 
be detailed later) is inserted to pick up the spacer body 
la, so that the spacer 10a can be easily detached from 



the printed wiring board 60. 

Here, one or mo re slits 2 should be formed at different 
positions of the spacer body la. In the present example 
of the first embodiment, such slits 2 are formed at all 
5 the four corners of the spacer body la, and each of the 
slits 2 has a round hole 3 formed at its end. 

The shape of the spacer 10a depends on the shape 
of the I C package 5 0 to which the spacerlOaistobe attached. 
As shown in FIG. 2 (b) , the spacer 10a satisfies conditions 

10 of AKB1, A2<B2 and also those of A1>C1, A2>C2, where the 
size of the outer shape of the package body 51 of the IC 
package 50 is expressed as B\x B2 (horizontal x 
vertical) ; the size of an area with corners pointed by 
four package terminals 53 that are placed closest to the 

15 respective edges of the undersurface 54 of the package 
body 51, is given by CI x C2 (horizontal x vertical); and 
the size of the window part 4 of the spacer 10a is expressed 
as AlxA2 (horizontal x vertical). 

Further, the spacer 10a is so formed as to satisfy 

20 conditions of A1>C1, A2>C2, where Al and A2 are dimensions 
of the window part 4; CI and C2 are dimensions between 
pairs of package terminals 53 that are arranged closest 
to the respective edges of the IC package 50. This 
arrangement can cause wobbling of the spacer 10a after 

25 its attachment around the IC package 50, and thus it is 
desirable to form the spacer 10a in such manner that the 
window part 4 of the spacer body la never becomes visible 
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from underneath the IC package 50 (its outermost outline 
Bl, B2) even with a maximum shift (wobbling) of the IC 
package 50 . 

That is, the following conditions of 

5 

(Bl-Cl) /2>(A1-C1) /2, (B2-C2) /2>(A2-C2) /2 

are preferred to be satisfied between differences Al-Cl, 
A2-C2 and differences Bl-Cl, B2-C2, where Al-Cl and A2-C2 

10 are differences between the dimensions Al, A2 of the window 
part 4 of the spacer 10a and the dimensions CI, C2 of the 
outermost outline of the area edged with the package 
terminals 53, respectively, and where Bl-Cl and B2-C2 are 
differences between the dimensions Bl, B2 of the external 

15 shape of the IC package 50 and the dimensions CI, C2 of 
the outermost outline of the area edged with the package 
terminals 53, respectively. 

Here, the window part 4 is formed in such a manner 
that , even i f the window part 4 of the spacer body la becomes 

20 visible from underneath the IC package 50 due to wobbling 
of the IC package 50, the visible part (gap) of the window 
part 4 remains smaller than probable foreign objects to 
be prevented from entering the gap. 

In addition, the spacer body la is formed thinner 

25 than the gap formed between the IC package 50 and the printed 
wiring board 60, and the difference between the thickness 
of the spacer body la and the gap formed between the IC 
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package 50 and the printed wiring board 60 is smaller than 
probable foreign objects to be prevented from entering 
the gap. 

In other words, the spacer body la is formed to have 
dimensions such that the inner outline of its frame-like 
shape is smaller than the outer shape of the IC package 
50 (package body 51) , and such that the thickness at least 
of the inner outline portion of the spacer body la is smaller 
than the height of the gap formed between the IC package 
50 and the printed wiring board 60. 

Further, the distances, Dl and D2 (horizontal and 
vertical) , between end portions of slits 2 adjacent to 
each other satisfy the following conditions of D1>B1 , D2>B2 , 
where the external size of the IC package 50 is Blx B2 
(horizontal x vertical). In addition, if a removal jig 
80 is used for detaching the spacer 10a, the round holes 
3 are formed big enough to insert the tip of the removal 
jig 80 thereinto. Here, if no removal jig 80 is used for 
detachment of spacer 10a, the round holes 3 can be smaller. 

The spacer body la is preferably made from an elastic 
material with insulation, for example, a polycarbonate 
resin sheet such as sunloid ecosheet POLICA (a registered 
trademark of Tsutsunaka Plastic Industry Co. Ltd.). 

Referring now to FIG. 3(a) and FIG. 3(b), a 
description will be made hereinbelow how to attach such 
a spacer 10a of the first embodiment onto the printed wiring 
board 60 with the IC package 50 mounted thereon. 
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When the spacer 10a is attached onto the printed 
wiring board 60 on which an IC package 50 has been mounted, 
the spacer 10a is put on the printed wiring board 60 so 
as to enclose the package body 51 of the IC package 50, 
5 and is then pressed against the printed wiring board 60, 
while being deformed by exploiting its elasticity in such 
a way that the package body 51 sticks out of the window 
part 4 . As a result, as shown in FIG. 3 (a) and FIG. 3 (b) , 
the window part (inner outline) 4 of the spacer 10a is 

10 fitted into the gap between the IC package 50 and the printed 
wiring board 60 with no solder balls 70 arranged therein, 
so as to enclose the IC package 50 to seal the gap between 
the IC package 50 and the printed wiring board 60, thereby 
preventing foreign objects, such as metal debris , entering 

15 the gap. 

Next, referring to FIG. 4(a) and FIG. 4(b), a 
description will be made hereinbelow how to remove the 
spacer 10a from the printed wiring board 60 on which the 
IC package 50 is mounted. 

20 FIG. 4(a) and FIG. 4(b) are views for describing 

a way of detaching the spacer 10a of the first embodiment 
from the printed wiring board 60. FIG. 4 (a) is the cross 
section Y-Y of FIG. 3(a) illustrating a removal jig 80 
attached to the spacer 10a; FIG. 4(b) is also the cross 

25 section Y-Y of FIG. 3 (a) illustrating a process of removal 
of the spacer 10a with the removal jig 80. 

As shown in FIG. 4(a), a removal jig 80 is used to 
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detach the spacer 10a from the printed wiring board 60 
on which an IC package 50 is mounted. This removal jig 
80 has a rod-like shape with a narrow enough point to be 
inserted into round holes 3 formed on the spacer 10a, and 
5 the point is preferred to have a spherical shape or to 
be so soft so as not to cause any damage to the printed 
wiring board 60. For instance, a toothpick or a bamboo 
stick can be used as such a removal jig 80. 

When removing the spacer 10a from the printed wiring 

10 board 60 with the removal jig 80, the removal jig 80 is 
put into a round hole 3, as shown in FIG. 4 (a) , and pressed 
against the wall of the round hole 3 on the opposite side 
to the package body 51 in such a way that the tip of the 
removal jig 80 is inserted between the spacer 10a and the 

15 printed wiring board 60. After that, the removal jig 80 
is tilted toward the package body 51 (in the direction 
indicated by arrow a in FIG. 4 (a) ) using leverage, thereby 
raising an edge of the spacer 10a, thus facilitating 
detachment of the spacer 10a. 

20 In this manner, since the spacer 10a of the first 

embodiment is attached to the printed wiring board 60 in 
such a manner that it encloses the IC package 50 so as 
to seal the gap formed between the IC package 50 and the 
printed wiring board 60, it is possible to prevent foreign 

25 objects entering the gap, so that failures, such as 

insufficient insulation, caused by such foreign objects 
can also be prevented. 
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Further, the spacer 10a is made of an elastic member 
with a frame-like shape (with no ends thereof) , thereby 
making it possible to detachably attach the spacer 10a 
onto the printed wiring board 60 on which is fixed an IC 
package 50, by exploiting elastic deformation of the spacer 
10a . In consequence, when soldering the I C package 5 0 onto 
the printed wiring board 60, and also when removing the 
IC package 50 from the printed wiring board 60, the spacer 
10a can be separated therefrom in advance, so that the 
spacer 10a need not be manufactured from a material which 
is resistant to heat caused by soldering, thereby reducing 
the manufacturing cost of the spacer 10a. 

Still further, since the spacer 10a is easily removed 
from the printed wiring board 60, it is possible to 
efficiently send hot air between the IC package 50 and 
the printed wiring board 60 to melt solder for removing 
the IC package 50, so that the spacer 10a will never retard 
removal of the IC package 50. 

Furthermore, such an easy removal of the spacer 10a 
from the printed wiring board 60 will facilitate its 
recycling. Since the spacer 10a is free from solder pieces 
or flux, which tend to adhere thereto during its attachment 
or detachment, the necessity of removing or cleaning off 
such solder debris or flux in a recycling process is 
eliminated, thereby improving the efficiency of recycling . 

Moreover, when the printed wiring board 60 is washed 
after soldering the IC package 50 thereon, the spacer 10a 



is easily detached therefrom before the washing, so that 
cleaning fluid can reach every part of the gap between 
the IC package 50 and the printed wiring board 60, thereby 
ensuring proper washing of the printed wiring board 60. 
5 In addition, such cleaning fluid having entered into the 
gap between the IC package 50 and the printed wiring board 
60 can be easily drained, thereby improving the efficiency 
of washing the printed wiring board 60. 

Further, the spacer body la has a frame-like shape 
10 whose inner outline is similar in shape to and smaller 
in size than the outer shape of the package body 51 of 
the IC package 50, and the inner outline portion is formed 
thinner than the gap between the IC package 50 and the 
printed wiring board 60, so that the spacer 10a can be 
15 securely fit into the gap. 

Still further, the spacer 10a has one or more slits 
2 formed thereon, extending from the inner outline (window 
part 4) toward the outer outline of the spacer body la. 
This arrangement allows the spacer 10a to easily change 
20 its shape when it is fixed into the gap between the IC 
package 50 and the printed wiring board 60 so as to enclose 
the package body 51 of IC package 50 whose outer shape 
is larger than the inner outline of the spacer 10a. 

At the ends of the slits 2, there are formed holes 
25 3 to prevent damage to the spacer body la by stress 
concentrated at the end portions of the slits 2. In 
addition, since these round holes 3 also function as jig 
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holes into which a removal jig 80 is to be inserted to 
detach the spacer 10a from the IC package 50 and the printed 
wiring board 60, it is possible to easily detach the spacer 
10a from the printed wiring board 60, thereby increasing 
convenience . 

(B) Second Embodiment: 

FIG. 5 depicts a spacer according to a second 
preferred embodiment of the present invention. FIG. 6(a) 
and FIG. 6(b) are views for describing how to attach the 
spacer to a printed wiring board 60. FIG. 6(a) and FIG. 
6(b) are a plan view and a side view, respectively, 
illustrating an attachment process of the spacer. Like 
reference numbers and characters designate similar parts 
or elements throughout several views of the present 
embodiment and the conventional art, so their detailed 
description is omitted here. 

The spacer 10b of the second embodiment has two slits 
2 and two round holes 3, similar to those of the spacer 
10a of the first embodiment, on two of its corners, and 
the two remaining corners adjacent to each other have 
neither such slits nor round holes formed thereon. Along 
one side, which lies between the two remaining corners, 
of the window part (inner outline) 4 of the spacer 10b, 
there is formed a hook portion 5b extending from end to 
end of the side, so as to project into the gap between 
the IC package 50 and the printed wiring board 60. 

In addition, on another side of the window part 4, 
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which is opposite the aforementioned side along which is 
formed the hook portion 5b (that is, on the side lying 
between the two adjacent corners on which are formed the 
slits 2 and the round holes 3) , there is provided another 
5 hook portion 5c for projecting into the gap between the 
IC package 50 and the printed wiring board 60. This hook 
portion 5c is arranged at the middle of the side as an 
arch-shaped projecting portion of the window part (inner 
outline ) 4 . 

10 In addition, a hook portion 5a for projecting into 

the gap between the IC package 50 and the printed wiring 
board 60 is formed on each of the two remaining sides of 
the spacer 10b. Each of the two sides is adjacent to the 
aforementioned side with the hook portion 5b formed thereon, 

15 with a corner portion bridging therebetween on which 
neither slits nor round holes are formed. 

One end of each hook portion 5a is united with the 
hook portion 5b to form an integrated hook portion in 
combination. The other end of the hook portion 5a is so 

20 shaped as to become increasingly smaller in width toward 
the side on which formed is the hook portion 5c (in such 
a manner that the width of the window part 4 is gradually 
increased) , and such hook portions 5a do not extend along 
entire lengths of the sides of the window part 4 but they 

25 just extend to certain lengths (in FIG. 5, almost to the 
middle) . 

In the spacer 10b of the second embodiment, as shown 
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in FIG . 5, dimension El between the opposed hook portions, 
5a and 5a, satisfies a condition of E1>C1, and dimension 
E2 between the inner edge of the hook portion 5b and the 
inner edge of the hook portion 5c satisfies a condition 
5 of E2>C2, where Bl, B2 , CI, C2 are dimensions of the IC 
package 50 indicated in FIG . 2 (b) . Further, as in the case 
of the spacer 10a of the first embodiment, the window part 
4 of the spacer 10b is also given a size such that, even 
if the spacer 10b shifts at maximum after being attached 

10 to the IC package 50 and the printed wiring board 60, the 
window part 4 of the spacer body la never becomes visible 
from underneath the IC package 50 (its outermost outline) . 

Like the spacer 10a of the first embodiment, the 
spacer body lb of the spacer 10b is preferably made from 

15 an elastic material with insulation, for example, a 

polycarbonate resin sheet such as sunloid ecosheet POLICA 
(SUNLOID PC ECO-SHEET INSULATION FILM; a registered 
trademark of Tsutsunaka Plastic Industry Co., Ltd.). 
Further, the spacer body lb is formed thinner than the 

20 gap formed between the IC package 50 and the printed wiring 
board 60, and the difference between the thickness of the 
spacer body lb and the height of the gap formed between 
the IC package 50 and the printed wiring board 60 is smaller 
than probable foreign objects tobe prevented from entering 

25 the gap. 

Referring now to FIG. 6(a) and FIG. 6(b), a 
description is made hereinbelow on how to attach such a 
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spacer 10b of the second embodiment onto a printed wiring 
board 60 with an IC package 50 mounted thereon. 

When the spacer 10b is attached onto the printed 
wiring board 60 on which an IC package 50 has been mounted, 
5 the tips (the end portions facing the hook portion 5c) 
of the hook portions, 5a and 5a, are inserted into the 
gaps, between the IC package 50 and the printed wiring 
board 60, formed under specific two sides of the IC package 
50 opposite each other. 

10 After that, the spacer body lb is deformed, by 

exploiting its elasticity, in such a manner that the side 
on which the hook portion 5c (hereinafter called the hook 
portion 5c side) is formed is raised up (see FIG. 6(b) ) . 
While keeping the spacer body lb deformed in such a way, 

15 the spacer 10b is slid toward the hook portion 5c side 
(in the slide direction; in the direction denoted by arrow 
b in FIG . 6(a) and FIG. 6(b)), with the hook portions 5a, 
5a being fitted into the gap between the IC package 50 
and the printed wiring board 60. 

20 When the hook portion 5b is inserted into the gap, 

between the IC package 50 and the printed wiring board 
60, formed under another side of the IC package 50, the 
hookportion 5c side of the spacer body lb is pressed against 
the printed wiring board 60 (in the fitting direction; 

25 in the direction denoted by arrow c in FIG. 6(b)) to fit 
the hook portion 5c into the gap, between the printed wiring 
board 60 and the IC package 50, formed under the side 
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opposite to the side under which the hook portion 5b has 
been fitted into. 

For detaching the spacer 10b, the above attachment 
process is performed in inverse order. More specifically, 
the hook portion 5c of the spacer 10b is raised in the 
opposite direction to the aforementioned direction (the 
direction indicated by arrow c in FIG. 6 (b) ) to be detached 
from the gap between the IC package 50 and the printed 
wiring board 60, and then, the spacer 10b is slid in the 
opposite direction to the foregoing slide direction (the 
direction indicated by arrow b in FIG. 6 (a) and FIG. 6 (b) ) 
to detach the hook portions 5a, 5a, and 5b from the gap 
between the IC package 50 and the printed wiring board 
60 . 

Here, as in the case of the spacer 10a of the first 
embodiment, at detachment of the spacer 10b, a removal 
jig with a fine point can be inserted into a round hole 
3 to raise the hook portion 5c, so that the spacer 10b 
is removed from the printed wiring board 60 with ease. 

In this manner, like effects and benefits to those 
of the first embodiment will be realized by the spacer 
10b of the second embodiment. 

(C) Third Embodiment: 

FIG. 7 is a plan view schematically showing a spacer 
according to a third preferred embodiment of the present 
invention, and FIG. 8(a) and FIG. 8(b) are its cross 
sectional views. FIG. 8(a) shows a cross section of the 



spacer (cross section Y-Y of FIG. 7); FIG. 8(b) illustrates 
the spacer attached to the printed wiring board 60. Like 
reference numbers and characters designate similar parts 
or elements throughout several views of the present 
embodiment and the conventional art, so their detailed 
description is omitted here. 

As shown in FIG . 7, a spacer 10c of the third embodiment 
is made of an elastic member with no ends thereof 
(ring-shaped) , and it has a rectangular cross-sectional 
shape as shown in FIG. 8(a) and FIG. 8(b). This spacer 
10c is so formed as to have a perimeter length shorter 
than the outline of the IC package (electronic component) 
50 to which the spacer 10c is to be attached, and thus, 
when the spacer 10c is attached to enclose the sides of 
the package body 51 of the IC package 50, it is pressed 
around the package body 51 by elastic deformation of the 
spacer 10c, as shown in FIG. 8(b). 

The spacer 10c needs to be made from material 
resistant to deterioration in order to prevent its negative 
effects on functions and uses of the printed wiring board 
60, the IC package 50, and their relative components (not 
shown) . For instance, various types of rubber such as 
natural rubber and synthetic rubber (for example, 
petroleum synthetic rubber , silicon rubber , or f luorinated 
rubber) can be used to make the spacer 10c . Alternatively, 
some other insulating material than rubber can also be 
used as a material for the spacer 10c of the third embodiment, 
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as far as the material, when given a length shorter than 
the outline of the IC package 50, is high enough in 
elasticity to be stretched, without plastic deformation, 
to the length required at its attachment to the IC package 

50 . 

Further, as shown in FIG. 7, the spacer 10c has a 
pick-up portion 6 formed as a united part thereof. A user 
holds the pick-up portion 6 at attaching/detaching the 
spacer 10c to/from the gap between the IC package 50 and 
the printed wiring board 60. 

The thus-formed spacer 10c of the third embodiment 
is stretched, by exploiting its elasticity, to a length 
larger than the outer shape of the package body 51 of the 
IC package 50 - After that, as shown in FIG . 8 (b) , the spacer 
10c is put around the sides 52 of the package body 51, 
while being in contact with the sides 52 of the package 
body 51 and the surface of the printed wiring board 60, 
and then the stretched spacer 10c is turned back into an 
original state, thereby being attached to the printed 
wiring board 60. 

In this manner, as viewed in cross section, as 
illustrated in FIG. 8(b), while one of its sides is in 
contact with the printed wiring board 60, the spacer 10c 
is attached to enclose the sides 52 of the package body 

51 of the IC package 50 in such a manner that another side 
of the spacer 10c comes into close contact with the sides 

52 of the package body 51, thereby sealing the gap between 



the IC package 50 and the printed wiring board 60. 

When detaching the spacer 10c from the printed wiring 
board 60, the spacer 10c is stretched once again. While 
it is being stretched, the spacer 10c is removed from the 
5 package body 51. At this time, a user can hold the pick-up 
portion 6 to easily pull the spacer 10c off the printed 
wiring board 60. In addition, a removal jig (not shown) 
with a fine point can be inserted between the spacer 10c 
and the IC package 50 or between the spacer 10c and the 
10 printed wiring board 60, thereby facilitating the removal 
of the spacer 10c. 

Like effects and benefits to those of the spacer 
10a of the first embodiment will be realized by the spacer 
10c of the third embodiment. More precisely, since the 
15 spacer 10c of the third embodiment is attached to the printed 
wiring board 60 in such a manner that it encloses the IC 
package 50 so as to seal the gap formed between the IC 
package 50 and the printed wiring board 60, it is possible 
to prevent foreign objects entering the gap, so that 
20 failures, such as insufficient insulation, caused by such 
foreign objects can also be prevented. 

Further, since the spacer 10c is made of an elastic 
member with no ends thereof (ring-shaped) , it is possible 
to detachably attach the spacer 10c onto the printed wiring 
25 board 60 on which is fixed an IC package 50, by exploiting 
elastic deformation of the spacer 10c. As a result, when 
soldering the IC package 50 onto the printed wiring board 
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60 , and also when removing the IC package 5 0 from the printed 
wiring board 60, the spacer 10c can be separated therefrom 
in advance, so that it need not be manufactured from a 
material which is resistant to heat caused by soldering, 
the manufacturing cost of the spacer 10c being thereby 
reduced . 

Still further, the spacer 10c is easily removed from 
the printed wiring board 60, and thus, when hot air is 
blown to melt solder to remove the IC package 50, it is 
possible to efficiently send hot air between the IC package 
50 and the printed wiring board 60, so that the spacer 
10c will never retard the removal of the IC package 50. 

Furthermore, such easy removal of the spacer 10c 
from the printed wiring board 60 will facilitate its 
recycling, thereby improving cost performance. In 
addition, cleaning of the printed wiring board 60 can also 
be efficiently performed. 

Moreover, since the spacer 10c has a pick-up portion 
6 formed as a united part thereof, a user can hold the 
pick-up portion 6 at attaching/detaching the spacer 10c 
to/from the gap between the IC package 50 and the printed 
wiring board 60, the attachment and detachment processes 
being thereby facilitated. 

(D) First Modification to the Third Embodiment: 

FIG. 9(a), FIG. 9(b), and FIG. 9(c) are views for 
describing a spacer according to a first modification of 
the third embodiment. FIG. 9(a) illustrates a cross 



section (cross section Y-Y of FIG . 7) of the spacer; FIG. 
9(b) and FIG. 9(c) are partial cross-sectional views 
showing the spacer attached to the printed wiring board 
60. 

5 As shown in FIG. 9(a), a spacer lOd of the first 

modification has an oval cross section, instead of a 
rectangular one of the spacer 10c of the third embodiment, 
and other parts of the spacer lOd are similar to those 
of the spacer 10c of the third embodiment. Like reference 

10 numbers and characters designate similar parts or elements 
throughout several views of the present embodiment and 
the conventional art, so their detailed description is 
omitted here. 

According to the first modification, as shown in 

15 FIG. 9(b) , while in contact with the printed wiring board 
60, the spacer lOd is attached to enclose the sides 52 
of the package body 51 of the IC package 50 in such a manner 
that its inner outline portion with a round cross section 
comes in close contact with the sides 52 of the package 

20 body 51, thereby sealing the gap between the IC package 
50 and the printed wiring board 60. 

With this arrangement, like effects and benefits 
to those of the spacer 10c of the third embodiment will 
be realized by the spacer lOd of the first modification. 

25 In addition, if the spacer lOd is so formed as to 

have a height (thickness) slightly larger than the height 
of the gap formed between the IC package 50 and the printed 
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wiring board 60, part (a projecting portion) of the spacer 
lOd, at its attachment into the gap, resultantly projects 
into the gap, so that the spacer lOd is securely attached 
to the printed wiring board 60. 
5 (E) Second Modification to the Third Embodiment: 

FIG. 10(a) and FIG. 10(b) are views for describing 
a spacer according to a second modification of the third 
embodiment . FIG. 10 (a) illustrates a cross section (cross 
section Y-Y of FIG. 7) of the spacer; FIG. 10(b) is a partial 

10 cross-sectional view showing the spacer attached to the 
printed wiring board 60. 

As shown in FIG. 10(a), a spacer lOe of the second 
modification has a triangle cross section, instead of a 
rectangular one of the spacer 10c of the third embodiment, 

15 and other parts of the spacer lOe are similar to those 
of the spacer 10c of the third embodiment. Like reference 
numbers and characters designate similar parts or elements 
• throughout several views of the present embodiment and 
the conventional art, so their detailed description is 

20 omitted here . 

According to the second modification, as shown in 
FIG. 10 (b) , while it is in contact with the printed wiring 
board 60, the spacer lOe is attached to enclose the sides 
52 of the package body 51 of the IC package 50 in such 

25 a manner that one of the surfaces of the spacer lOe (the 
inner outline portion of the spacer lOe) comes in close 
contact with the sides 52 (edges) of the package body 51, 
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thereby sealing the gap between the IC package 50 and the 
printed wiring board 60. 

With this arrangement, like effects and benefits 
to those of the spacer 10c of the third embodiment will 
5 be realized by the spacer lOe of the second modification. 

In addition, when the spacer lOe is fitted into the 
gap between the IC package 50 and the printed wiring board 
60, one corner (projecting portion) of the triangle, as 
viewed in cross section, projects into the gap in such 
10 a way as is shown in FIG. 10(b), so that the spacer lOe 
is securely attached on the printed wiring board 60. 

(F) Third Modification to the Third Embodiment: 
FIG. 11(a) and FIG. 11(b) are views for describing 
a spacer according to a third modification of the third 
15 embodiment . FIG. 11 (a) illustrates a cross section (cross 
section Y-Y of FIG. 7) of the spacer; FIG. 11(b) is a partial 
cross-sectional view showing the spacer attached to the 
printed wiring board 60. 

As shown in FIG. 11(a), a spacer lOf of the third 
20 modification has an L-shaped cross section, instead of 
a rectangular one of the spacer 10c of the third embodiment, 
and other parts of the spacer lOf are similar to those 
of the spacer 10c of the third embodiment. Like reference 
numbers and characters designate similar parts or elements 
25 throughout several views of the present embodiment and 
the conventional art, so their detailed description is 
omitted here. 
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As shown in FIG. 11(a) and FIG. 11(b), the L-shaped 
cross section of the spacer lOf has : a package-side contact 
surface 101 which comes in contact with the sides 52 of 
the package body 51 of the IC package 50; a 
5 package-undersurf ace contact surface 102 which comes in 
contact with the undersurface 54 of the package body 51; 
and a printed wiring board contact surface 103 which comes 
in contact with the surface of the printed wiring board 
60. While the printed wiring board contact surface 103 
10 is in contact with the printed wiring board 60, the 

package-side contact surface 101 comes in contact with 
the sides 52 of the package body 51 of the IC package 50, 
and at the same time, while the package-undersurf ace 
contact surface 102 is in contact with the undersurface 
15 54 of the package body 51, the spacer lOe is attached to 
enclose the sides 52 of the package body 51. 

As a result, the package-side contact surface 101 
of the spacer lOf comes in close contact with the sides 
52 of the package body 51, and also, the printed wiring 
20 board contact surface 103 comes in close contact with the 
surface of the printed wiring board 60, so that the spacer 
lOf encloses the IC package 50 to seal the gap between 
the IC package 50 and the printed wiring board 60. 

That is, like effects and benefits to those of the 
25 spacer 10c of the third embodiment will be realized by 
the spacer lOf of the third modification. 

In addition, when the spacer lOf is fitted into the 
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gap between the IC package 50 and the printed wiring board 
60, as shown in FIG. 11(b), a portion (pro j ecting portion) 
of the spacer lOf , which portion, as viewed in the cross 
section of the spacer lOf, is sandwiched between the 
package-undersurface contact surface 102 and the printed 
wiring board contact surface 103, projects into the gap 
between the IC package 50 and the printed wiring board 
60, thereby securing attachment of the spacer lOf on the 
printed wiring board 60. 

The spacer lOf of the third modi fication of the third 
embodiment has the package-side contact surface 101 and 
the package-undersurface contact surface 102 formed at 
a right angle so that they come in close contact with the 
side and the under surf ace , respectively, of the package 
body 51 . However, the present invention should by no means 
be limited to this, and various changes or modifications 
can be suggested without departing from the gist of the 
invention. One example of such modifications will be 
described hereinbelow as a fourth modification of the third 
embodiment . 

(G) Fourth Modification to the Third Embodiment: 
FIG. 12(a) and FIG. 12(b) are views for describing 
a spacer according to a fourth modification of the third 
embodiment . FIG. 12 (a) illustrates a cross section (cross 
section Y-Y of FIG. 7 ) of the spacer; FIG. 12(b) isa partial 
cross-sectional view showing the spacer attached on the 
printed wiring board 60. Like reference numbers and 



characters designate similar parts or elements throughout 
several views of the present embodiment and the 
conventional art, so their detailed description is omitted 
here . 

5 As shown in FIG. 12 (a) and FIG. 12 (b) , a spacer lOg 

has the package-side contact surface 101 and the 
package-undersurf ace contact surface 102 formed at an 
angle greater than 90° so that the bottom (an edge of the 
undersurface 54) of the sides 52 of the package body 51 
10 comes in contact with either the package-side contact 
surface 101 or the package-under surf ace contact surface 
102 (the package-undersurf ace contact surface 102 in FIG. 
12 (b) ) . 

With this construction, the package-side contact 
15 surface 101 or the package-under surf ace contact surface 
102 of the spacer lOg comes in contact with the sides (or 
the undersurface 54) of the package body 51, while the 
printed wiring board contact surface 103 comes in contact 
with the surface of the printed wiring board 60, so that 
20 the spacer lOg encloses the IC package 50 to seal the gap 
between the IC package 50 and the printed wiring board 
60. 

(H) Fourth Embodiment: 

FIG. 13 is a view for describing a spacer according 
25 to a fourth preferred embodiment of the present invention. 
FIG. 14 (a) illustrates a cross section of the spacer; FIG. 
14(b) shows a cross section taken along line Z-Z of FIG. 
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13, and it illustrates the spacer attached on the printed 
wiring board 60. Like reference numbers and characters 
designate similar parts or elements throughout several 
views of the present embodiment and the conventional art, 
5 so their detailed description is omitted here. 

The spacer lOh of the fourth embodiment has a spacer 
body 111 made of an elastic member with insulation. As 
shown in FIG. 13, the elastic member is formed into a 
frame-like shape (with no ends thereof) at the center of 

10 which is opened a window part 41, which is for fitting 
the elastic member around an IC package (electronic 
component) 50 (see FIG. 2(b)). 

The outline of the window part 41, which forms the 
inner outline of a spacer body la, is similar in figure 

15 to the outer shape of the IC package 50 to which the spacer 
body lOh is to be attached. As in the first embodiment, 
the following description will be made to an example where 
the IC package 50 has a rectangular shape, the window part 
41 also has a rectangular figure in the fourth embodiment. 

20 At almost the center of each side of the inner outline 

(window part 41), there is formed a catch protrusion 112 
for projecting into the gap between the IC package 50 and 
the printed wiring board 60. 

Two or more of such catch protrusions 112 are formed 

25 at different positions along the inner outline of the spacer 
body 111. Here, in an example of FIG. 13, four catch 
protrusions 112 are arranged, one on each side of the window 
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part 41 of the spacer body 111. However, provided that 
only two catch protrusions 112 are formed, they should 
be formed on any two sides, opposite or adjacent to each 
other, of the spacer body. 
5 The sizeofthe window part 41 is similar to or slightly 

smaller than that of the outer shape of the package body 
51 of the IC package 50 to which the spacer body lOh is 
to be attached. That is, as shown in FIG. 2 (b) , the spacer 
body lOh satisfies conditions of FX < BX , F2<B2, and also 

10 conditions of F1>C1, F2 > C2 , where the size of the outer 
shape of the package body 51 of the IC package 5 0 is expressed 
as BXxB2 (horizontal x ver t ical ) ; the si ze of an area with 
corners pointed by four package terminals 53 that are placed 
closest to the respective edges of the undersurface 54 

15 of the package body 51, is given by ClxC2 (horizontal 
x vertical) ; and the size of the window part 4 of the spacer 
10a is expressed as FX x F2 (horizontal x vertical). 

The spacer body lOh is pressed around the package 
body 51 by elastic deformation of the spacer body 111. 

20 In addition, the height H (see FIG. 14(a)), from 

the bottom of the spacer body 111 to the upper surface 
of the catch protrusions 112, is so formed as to be 
approximately the same as the height of the gap between 
the IC package 50 and the printed wiring board 60. 

25 Further, as shown in FIG. 13, on the surface of the 

spacer body 111 there is formed at least one removal hollow 
31 big enough to insert the tip of a jig 80 thereinto. 
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A removal jig 80 (see FIG. 14(b)) is inserted into the 
removal hollow 31 to enlarge the spacer body 111 (window 
part 41) at detachment of the spacer body lOh. Here, it 
is preferred that the removal hollow 31 is arranged on 
the surface of the spacer body 111 at a position close 
to the catch protrusions 112. 

The spacer 10c is preferably made from elastic 
material with insulation, for example, various types of 
rubber such as natural rubber and synthetic rubber (for 
example, petroleum synthetic rubber, silicon rubber, or 
fluorinate rubber ) . Alternatively, some other insulating 
material than rubber can also be used as a material for 
the spacer lOh of the fourth embodiment, as far as the 
material, while it is attached around the IC package 50, 
is high enough in elasticity to be stretched, without 
plastic deformation, to a position where it becomes 
possible to pull at least one of the catch protrusions 
112 out of the gap between the IC package 50 and the printed 
wiring board 60. 

When such a spacer lOh of the fourth embodiment is 
attached onto a printed wiring board 60 on which an IC 
package 50 has been attached, the spacer lOh is stretched 
to become bigger than the outer shape of the package body 
51 of the IC package 50, by exploiting elasticity of the 
spacer lOh, to enclose the package body 51, and then the 
stretched spacer lOh is turned back into an original state, 
thereby being attached onto the printed wiring board 60. 



At that time, as shown in FIG. 14 (b) , the undersurface 
of the spacer lOh is made to contact with the surface of 
the printed wiring board 60, and at the same time, the 
catch protrusions 112 are inserted into the gap between 
5 the IC package 50 and the printed wiring board 60. 

In this manner, while the spacer lOh is in contact 
with the printed wiring board 60, the window part 4 1 (inner 
outline) of the spacer lOh is pressed around (sides 52) 
the IC package 50 by elastic deformation of the spacer 

10 lOh, to enclose the IC package 50 to seal the gap between 
the IC package 50 and the printed wiring board 60. In 
addition, at this time, the catch protrusions 112 are 
inserted into the gap between the IC package 50 and the 
printed wiring board 60, the spacer lOh being thereby 

15 securely attached on the printed wiring board 60. 

When detaching the spacer lOh from the printed wiring 
board 60, the spacer lOh is stretched once again to be 
pulled off the package body 51. At that time, a removal 
jig 80 can be inserted into the removal hollow 31 to deform 

20 the spacer lOh in such a manner that a side of the spacer 
body 111 is separated from the IC package 50, thereby 
facilitating the detachment of the spacer lOh. 

Like effects and benefits to those of the spacer 
10c of the third embodiment will be realized also by the 

25 spacer lOh of the fourth embodiment . More precisely , since 
the spacer lOh of the fourth embodiment is attached onto 
the printed wiring board 60 in such a manner that it encloses 
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the IC package 50 so as to seal the gap formed between 
the IC package 50 and the printed wiring board 60, it is 
possible to prevent foreign objects entering the gap, so 
that failures, such as insufficient insulation, caused 
by such foreign objects can be also prevented. 

Further, since the spacer lOh is formed as an elastic 
member with a frame-like shape (with no ends thereof) , 
it is possible to detachably attach the spacer lOh onto 
the printed wiring board 60. on which is fixed an IC package 
50, by exploiting elastic deformation of the spacer lOh. 
As a result, when soldering the IC package 50 onto the 
printed wiring board 60, and also when removing the IC 
package 50 from the printed wiring board 60, the spacer 
lOh can be separated therefrom in advance, so that the 
spacer lOh need not be manufactured from a material which 
is resistant to heat caused by soldering, the manufacturing 
cost of the spacer lOh being thereby reduced. 

Still further, the spacer lOh is easily removed from 
the printed wiring board 60, and thus, when hot air is 
blown to melt solder to remove the IC package 50, it is 
possible to efficiently send hot air between the IC package 
50 and the printed wiring board 60, so that the spacer 
lOh will never retard removal of the IC package 50. 

Furthermore, such an easy removal of the spacer lOh 
from the printed wiring board 60 will facilitate its 
recycling, thereby improving cost performance. In 
addition, cleaning of the printed wiring board 60 can also 
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be efficiently performed. 

(I) One modification to the fourth Embodiment: 
FIG. 15(a) and FIG. 15(b) are views for describing 
a spacer according to one modification of the fourth 
5 embodiment. FIG. 15(a) illustrates a cross section (cross 
section Z-Z of FIG. 13) of the spacer; FIG. 15(b) is a 
partial cross-sectional view showing the spacer attached 
to the printed wiring board 60. 

As shown in FIG. 15 (a) , the spacer lOj has the spacer 
10 body 111 of the spacer lOh of the fourth embodiment, with 
a lid portion 113 on its top to project into the window 
part 41. Such a lid portion 113 is provided on the upper 
surfaces of all the four sides of the spacer body 111. 
Other parts of the spacer lOj are similar to those of the 
15 spacer lOh. Here, like reference numbers and characters 
designate similar parts or elements throughout several 
views of the present embodiment and the conventional art, 
so their detailed description is omitted here. 

In FIG. 15(b), the IC package 50, to which a heat 
20 sink 73 is attached, is electrically connected to the 
printed wiring board 60 via electrode pins 71 (PGA) . 

As in the case of the spacer lOh, as shown in FIG. 
15(b), the spacer lOj is stretched larger than the outer 
shape of the package body 51 of the IC package 50, by 
25 exploiting elasticity of the spacer 10 j, to enclose the 
package body 51, and then the stretched spacer 10 j is turned 
back into an original state, thereby being attached to 
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the printed wiring board 60. 

At this time, as shown in FIG . 15(b) , the under surface 
of the spacer lOj is made to contact with the surface of 
the printed wiring board 60, and the catch protrusions 
5 112 are inserted into the gap between the IC package 50 
and the printed wiring board 60, and additionally, the 
lid portion 113 covers the upper edge of the package body 
51 so that the package body 51 is sandwiched between the 
lid portion 113 and the catch protrusion 112, the spacer 
10 10 j being thereby secured around the spacer 10 j . 

When detaching the spacer 10 j from the printed wiring 
board 60, a removal jig 80 is pushed against the inner 
wall 113a of the lid portion 113, and the spacer lOj is 
then stretched to pull the spacer lOj off the package body 
15 51, thereby being easily removed from the printed wiring 
board 60 . 

Here, in this modification, also, there can be formed 

a removal hollow 31 on the top of the lid portion 113. 

A removal jig 80 with a narrow point is inserted into the 
20 removal hollow 31 to deform the spacer lOj to pull it from 

the package body 51, thereby facilitating the detachment 

of the spacer lOj . 

Like effects and benefits of those of the fourth 

embodiment will be reali zed* also by the spacer lOj of this 
25 modification of the fourth embodiment. In addition, when 

attaching the spacer 10 j into the gap between the IC package 

50 and the printed wiring board 60, since the spacer body 
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Ill is sandwiched between the lid portion 113 and the catch 
protrusions 112, the spacer lOj is securely fixed to the 
printed wiring board 60, and the lid portion 113 prevents 
foreign objects entering the gap from above. 
(J) Other Modifications: 

Further, the present invention should by no means 
be limited to the above-illustrated embodiment, but 
various changes or modifications may be suggested without 
departing from the gist of the invention. 

For example, the first and the second embodiments 
have round holes 3 arranged at the ends of the slits 2. 
However, such round holes are not imperative, and all or 
some of the slits 2 can be omitted at manufacturing of 
the spacers, 10a and 10b. 

Further, the foregoing first, second, and third 
embodiments and their modifications are applications of 
the present invention to a BGA (Ball Grid Array) in which 
the IC package 50 is electrically connected to the printed 
wiring board 60 via solder balls 70. However, as has been 
described in the fourth embodiment, the present invention 
is also applicable to other types of printed wiring boards 
60 in which some other technique, such as PGA (Pin Grid 
Array) , is used to connect the IC package 50 to the printed 
wiring board 60. Various changes or modifications may be 
suggested without departing from the gist of the invention . 

Likewise, the fourth embodiment is an application 
of the present invention to PGA, and it is also applicable 



to PGA. 

Still further, the materials of the spacers, 10a, 
10b, 10c, lOd, lOe, lOf, lOg, lOh, lOj, are not limited 
to the materials described in the above embodiment, and 
5 various changes or modifications may be suggested without 
departing from the gist of the invention. 

Furthermore, the IC package 50 connected to the 
printed wiring board 60 has a rectangular shape in the 
above embodiments . However, the IC package 50 can be given 

10 some other shape, and various changes or modifications 
may be suggested without departing from the gist of the 
invention. In that case, each spacer, 10a, 10b, lOh, lOj, 
needs to have a frame-like shape similar to the outer shape 
of the IC package 50. 

15 Moreover, in the above fourth embodiment, the IC 

package 50 is equipped with a heat sink 73. Such a heat 
sink 73 can also be equipped to the IC package 50 of other 
embodiments and their modifications, and even if the heat 
sink 73 is attached to the IC package 50, it is still easy 

20 to attach and detach the spacers, 10a, 10b, 10c, lOd, lOe, 
lOf, lOg, lOh, 10 j, to and from the IC package 50 and the 
printed wiring board 60. 
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